Chondrocytes harvested from osteochondritis dissecans cartilage are able to undergo limited in vitro chondrogenesis despite having perturbations of cell phenotype in vivo.
Our objective was to characterize the variation in gene expression for key genes associated with chondrogenic phenotype of osteochondrosis (OC)-affected and normal chondrocytes, and to identify whether OC chondrocytes can redifferentiate and regain a phenotype similar to normal chondrocytes if appropriate chondrogenic signals are given. Equine articular cartilage removed at surgery to treat clinically significant OC lesions was collected (n = 10), and the gene expression evaluated and compared to aged-matched normal samples (n = 10). Cartilage was harvested from normal (n = 4) and OC (n = 3) joints from horses at necropsy. Chondrogenic pellet cultures were established following monolayer proliferation. After 14 days in culture, the pellets were assessed by histochemical and pellet weight analysis, assay of glycosaminoglycan (GAG) content, and gene expression. Chondrocytes from OC cartilage expressed significantly more Coll-I, -II, -III, and -X than chondrocytes from normal cartilage (all p < 0.0001). Furthermore, OC chondrocytes expressed significantly more MMP-13, ADAMTS-4 (both p < 0.0001), and TIMP-1 (p < 0.001) and significantly less TIMP-2 and TIMP-3. Pellets created from OC chondrocytes contained significantly less GAG (p = 0.0069) and expressed significantly less Sox9 and significantly more superficial zone protein (SZP) (p = 0.0105) than pellets created from normal cartilage. The results suggest that chondrocytes from OC cartilage at the time of surgical treatment have perturbations in phenotype compared to cells from normal cartilage. Despite these differences, following monolayer expansion and pellet culture under chondrogenic conditions, chondrocytes derived from OC cartilage retain some ability to undergo chondrogenic differentiation and synthesize an appropriate cartilage-like matrix. However, this chondrogenic differentiation potential is inferior to that seen in aged-matched normal chondrocytes.